Effects of LH and an LH-releasing hormone agonist on different second messenger systems in the regulation of steroidogenesis in isolated rat Leydig cells.
The stimulation of steroid production in Leydig cells by LH is accompanied by increased cyclic AMP levels, activation of protein kinase A, increased phosphorylation of at least six phosphoproteins and requires protein synthesis. However, an LH-releasing hormone agonist (LHRH-A) can stimulate steroid production without stimulation of cyclic AMP levels. In the present study we have shown that LH action involves calcium fluxes through the plasma membrane, in addition to activation of protein kinase A. The action of LHRH-A, in contrast, does not require calcium fluxes and is not potentiated by 1-methyl-3-isobutylxanthine, indicating that cyclic AMP is not involved. Extracellular calcium is required for the action of both LH and LHRH-A. An increase in intracellular calcium concentration due to the effect of ionophore A23187 did not stimulate steroidogenesis and had deleterious effects on intracellular adenosinetriphosphate levels. LH and 4 beta-phorbol-12-myristate-13-acetate (PMA), an activator of protein kinase C, both stimulated phosphorylation of proteins of 17 000 and 33 000 mol. wt, whereas LHRH-A had no effect. However, compared with the effect of LH, PMA had a much smaller effect on steroid production, indicating that even if protein kinase C may be activated by LH its role in the regulation of steroid production may be less important than the role of protein kinase A. Action of LHRH-A does not appear to be mediated by calcium fluxes, protein kinase C activation or active protein phosphorylation.